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1 Introduction 

This quality assurance project plan (QAPP) describes the quality assurance (QA) 
objectives, methods, and procedures for collecting seep water from the Lower 
Duwamish Waterway (LDW) for chemical analyses. As described in the Pre-Design 
Studies Work Plan (Windward and Integral 2017), hereafter referred to as the Work Plan, 
seep water data will be collected and analyzed to address the third amendment to the 
Administrative Order on Consent (AOC) (EPA 2016d).  

The Work Plan presented the conceptual study design for seep water collection and 
associated chemical analyses (Windward and Integral 2017). This QAPP presents the 
detailed seep water study design, including details on project organization, field data 
collection, laboratory analyses, and data management. 

US Environmental Protection Agency (EPA) guidance for QAPPs has been followed in 
preparing this document (EPA 2002). The remainder of this QAPP is organized into the 
following sections: 

u Section 2 – Project Objectives and Description 

u Section 3 – Project Organization and Responsibilities 

u Section 4 – Data Generation and Acquisition 

u Section 5 – Assessment and Oversight 

u Section 6 – Data Validation and Usability 

u Section 7 – References 

Appendix A to this QAPP is a health and safety plan (HSP) designed to protect on-site 
personnel from physical, chemical, and other hazards posed by the field sampling 
effort. Field collection forms are included as Appendix B. Laboratory methods and the 
associated reporting limits (RLs) are provided in Appendix C.  
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2 Project Objectives and Description 

EPA issued a Record of Decision (ROD) for the LDW Superfund site on November 21, 
2014 (EPA 2014b). The ROD described the selected sediment remedy for the LDW, and 
identified monitoring and source control activities, including sampling of LDW media. 
This QAPP focuses on sampling of seep water. 

2.1  STUDY OBJECTIVE 
Per the third amendment to the AOC (EPA 2016d), seep samples will be collected and 
analyzed as part of the pre-design studies to aid the Washington State Department of 
Ecology (Ecology) in source identification. Specifically, seep sampling will be conducted 
in areas where existing groundwater data are insufficient to determine if groundwater 
may be a significant ongoing source of contamination.  

2.2 PROJECT APPROACH AND SCHEDULE 
Most of the significant seeps in the LDW have been sampled as part of the remedial 
investigation (RI) or other programs (Windward 2004a, 2010). Seep sampling locations 
for the pre-design study effort, as discussed in this QAPP, are based on a review of this 
information, available groundwater data (Windward 2017), and the criteria outlined in 
the flow chart depicted in Figure 2-1, which includes a reconnaissance survey. The 
selection process and the seeps selected for the reconnaissance survey are described in 
Section 4.1. 
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Figure 2-1. Selection criteria to determine if seeps should be sampled 
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3 Project Organization and Responsibilities 

The overall project organization and the individuals responsible for the various tasks 
required for seep sample collection and analysis are shown in Figure 3-1. 
Responsibilities of project team members, as well as laboratory project managers (PMs), 
are described in the following sections. 

 
Figure 3-1. Project organization and team responsibilities 
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3.1 PROJECT MANAGEMENT 
Both the Lower Duwamish Waterway Group (LDWG) and EPA are involved in all 
aspects of this project, including discussion, review, and approval of this QAPP, and 
interpretation of the results of the investigation. Elly Hale is the EPA PM for the 
pre-design studies (EPA 2016d). 

Kathy Godtfredsen is the Windward PM. In this capacity, she will be responsible for 
overall project coordination, and for providing oversight for planning and 
coordination, work plans, all project deliverables, and performance of the 
administrative tasks needed to ensure timely and successful completion of the project. 
She will also be responsible for coordinating with LDWG and EPA on schedule, 
deliverables, and other administrative details. Dr. Godtfredsen can be reached as 
follows: 

Dr. Kathy Godtfredsen 
Windward Environmental LLC 
200 West Mercer Street, Suite 401 
Seattle, WA 98119 
Telephone: 206.577.1283 
E-mail: kathyg@windwardenv.com 

Susan McGroddy is the Windward monitoring task manager (TM). As TM, she will be 
responsible for communicating with the Windward PM on the progress of project 
tasks, conducting detailed planning and coordination, and monitoring and 
communicating any deviations from this QAPP. Significant deviations from this QAPP 
will be further reported to representatives of LDWG and EPA. Dr. McGroddy can be 
reached as follows: 

Dr. Susan McGroddy 
Windward Environmental LLC 
200 West Mercer Street, Suite 401 
Seattle, WA 98119 
Telephone: 206.812.5421 
E-mail: susanm@windwardenv.com 

3.2 FIELD COORDINATION 
Thai Do is the Windward field coordinator (FC). As FC, he will be responsible for 
managing field sampling activities and providing general field and QA/quality control 
(QC) oversight. Suzanne Dudziak of Greylock Consulting LLC will assist Mr. Do in 
collecting seep samples. Mr. Do will ensure that appropriate protocols are observed for 
sample collection, preservation, and holding times, and will oversee delivery of 
environmental samples to the designated laboratories for chemical analyses. The FC 
will report deviations from this QAPP to the TM and PM for consultation. Significant 
deviations from this QAPP will be further reported to representatives of LDWG and 
EPA. Mr. Do can be reached as follows: 
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Mr. Thai Do 
Windward Environmental LLC 
200 West Mercer Street, Suite 401 
Seattle, WA 98119 
Telephone: 206.812.54073 
Email: thaid@windwardenv.com 

Shawn Hinz is the boat captain. He will be responsible for operating the boat and will 
coordinate closely with the FC to ensure that samples are collected in keeping with the 
methods and procedures presented in this QAPP. Mr. Hinz can be reached as follows: 

Mr. Shawn Hinz 
Gravity Consulting LLC 
32617 Southeast 44th Street 
Fall City, WA 98024 
Mobile:  
Email: shawn@gravity.com 

3.3 QUALITY ASSURANCE/QUALITY CONTROL 
Amara Vandervort is the Windward QA/QC coordinator. In this capacity, she will 
oversee coordination of the field sampling and laboratory programs, and will supervise 
data validation and project QA coordination, including coordination with the analytical 
laboratories and the EPA QA officer, Donald Brown. Ms. Vandervort will also maintain 
the official approved QAPP and ensure that the appropriate parties receive any 
updated versions of the QAPP. Ms. Vandervort can be reached as follows: 

Ms. Amara Vandervort 
Windward Environmental LLC 
200 West Mercer Street, Suite 401 
Seattle, WA 98119 
Telephone: 206.812.5415 
Email: amarav@windwardenv.com 

Mr. Brown can be reached as follows: 

Mr. Donald Brown 
US Environmental Protection Agency, Region 10 
1200 6th Avenue 
Seattle, WA 98101 
Telephone: 206.553.0717 
Email: brown.donaldm@epa.gov 

                                                 
3 A mobile phone number will be provided prior to field sampling. 

(b) (6)
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Independent third-party chemical data review and validation will be provided by 
EcoChem. The PM at EcoChem can be reached as follows: 

Ms. Christina Mott Frans 
EcoChem 
1011 Western Avenue, Suite 1006 
Seattle, WA 98104 
Telephone: 206.508.2110 
Email: cmfrans@ecochem.net 

3.4 LABORATORY RESPONSIBILITIES 
Amara Vandervort of Windward is the laboratory coordinator for the analytical 
chemistry laboratories. Analytical Resources, Inc. (ARI) will perform all chemical 
analyses on the seep samples, with the exception of analyses for dioxins/furans, which 
will be performed by Axys Analytical Services Ltd. (Axys).  

The laboratory PM at ARI can be reached as follows: 

Ms. Susan Dunnihoo  
Analytical Resources, Inc.  
4611 South 134th Place  
Tukwila, WA 98168-3240  
Telephone: 206.695.6207 
Email: limsadm@arilabs.com 

The laboratory PM at Axys can be reached as follows: 

Ms. Georgina Brooks 
Axys Analytical Services Ltd.  
2045 West Mills Road 
Sidney, British Columbia V8L 5X2 
Canada 
Telephone: 250.655.5801 
Email: Georgina.Brooks@sgs.com 

The laboratories will meet the following requirements: 

u Adhere to the methods outlined in this QAPP, including those methods 
referenced for each procedure. 

u Adhere to documentation, custody, and sample logbook procedures. 

u Implement QA/QC procedures defined in this QAPP. 

u Meet all reporting requirements. 

u Deliver electronic data files as specified in this QAPP. 

u Meet turnaround times for deliverables as described in this QAPP. 
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u Allow EPA and the QA/QC manager, or a representative, to perform laboratory 
and data audits. 

3.5 DATA MANAGEMENT 
Kim Goffman of Windward will oversee data management, and will ensure that 
analytical data are incorporated into the LDW database with appropriate qualifiers 
following acceptance of the data validation. QA/QC of the database entries will ensure 
accuracy for use in the pre-design studies. Ms. Goffman can be reached as follows: 

Ms. Kim Goffman 
Windward Environmental LLC 
200 West Mercer Street, Suite 401 
Seattle, WA 98119 
Telephone: 206.812.5414 
Email: kimg@windwardenv.com 

3.6 SPECIAL TRAINING/CERTIFICATION 
The Superfund Amendments and Reauthorization Act of 1986 required the Secretary of 
Labor to issue regulations through the Occupational Safety and Health Administration 
(OSHA) providing health and safety standards and guidelines for workers engaged in 
hazardous waste operations. Accordingly, 29 Code of Federal Regulations (CFR) 
1910.120 requires that employees be given the training necessary to provide them with 
the knowledge and skills to enable them to perform their jobs safely and with 
minimum risk to their personal health. All sampling personnel will have completed the 
40-hour HAZWOPER training and 8-hour refresher courses, as necessary, to meet 
OSHA regulations. 

Also, ARI and Axys have current environmental laboratory accreditation from Ecology 
for the methods to be performed.  

3.7 DOCUMENTATION AND RECORDS 
All field activities and laboratory analyses will be documented following the protocols 
described in this section. In addition, data reduction rules and data report formats are 
provided herein.  

3.7.1 Field observations 
All field activities will be recorded in a field logbook maintained by the FC or designee. 
The field logbook will provide a description of all sampling activities, conferences 
between the FC and EPA oversight personnel associated with field sampling activities, 
sampling personnel, and weather conditions, as well as a record of all modifications to 
the procedures and plans identified in this QAPP and the HSP (Appendix A). The field 
logbook will consist of bound, numbered pages, and all entries will be made in 
indelible ink. Photographs, taken with a digital camera, will provide additional 
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documentation of the seep collection activities. The field logbook is intended to provide 
sufficient data and observations to enable participants to reconstruct events that 
occurred during the sampling period. 

The following field data collection sheets, included as Appendix B, will also be used to 
record pertinent information after sample collection: 

u Seep Reconnaissance Survey Forms A-C 

u Seep Collection Form 

u Protocol Modification Form 

Information regarding equipment calibration and other sampling activities will be 
documented in the field logbook.  

3.7.2 Laboratory records 
The chemistry laboratories will be responsible for internal checks on sample handling 
and analytical data reporting, and will correct errors identified during the QA review. 
The laboratory data packages will be submitted electronically and will include the 
following: 

u Project narrative: This summary, in the form of a cover letter, will present any 
problems encountered during any aspect of sample analyses. The summary will 
include, but not be limited to, discussion of QC, sample shipment, sample 
storage, and analytical difficulties. Any problems encountered by the laboratory 
will be documented, as will their resolutions. In addition, operating conditions 
for instruments used for the analysis of each suite of analytes and definitions of 
laboratory qualifiers will be provided. 

u Records: Legible copies of the chain of custody (COC) forms will be provided as 
part of the data package. This documentation will include the time of receipt and 
the condition of each sample received by the laboratory. Additional internal 
tracking of sample custody by the laboratory will also be documented. 

u Sample results: The data package will summarize the results for each sample 
analyzed. The summary will include the following information, as applicable: 

u Field sample identification (ID) code and the corresponding laboratory ID 
code 

u Sample matrix 

u Date of sample extraction/digestion 

u Date and time of analysis 

u Volume used for analysis 

u Final dilution volumes or concentration factor for the sample 

u Identification of the instruments used for analysis 
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u Method detection limits (MDLs) and RLs4 

u All data qualifiers and their definitions 

u QA/QC summaries: These summaries will contain the results of all QA/QC 
procedures. Each QA/QC sample analysis will be documented with the same 
information required for the sample results (see above). The laboratory will make 
no recovery or blank corrections except for isotope dilution method correction 
prescribed in EPA method 1613b. The required summaries are as follows: 

u The calibration data summary will contain the concentrations of the initial 
calibration and daily calibration standards and the date and time of analysis. 
The response factor, percent relative standard deviation (%RSD), relative 
percent difference (RPD), and retention time for each analyte will be listed, as 
appropriate. Results for standards analyzed to indicate instrument sensitivity 
will be reported. 

u The internal standard area summary will report the internal standard areas, 
as appropriate. 

u The method blank analysis summary will report the method blank analysis 
associated with each sample and the concentrations of all compounds of 
interest identified in these blanks. 

u The surrogate spike recovery summary will report all surrogate spike 
recovery data for organic analyses. The names and concentrations of all 
compounds added, percent recoveries, and QC limits will be listed. 

u The labeled compound recovery summary will report all labeled compound 
recovery data for EPA method 1613b analyses. The names and concentrations 
of all compounds added, percent recovery, and QC limits will be listed. 

u The matrix spike (MS) recovery summary will report the MS or MS/matrix 
spike duplicate (MSD) recovery data for analyses, as appropriate. The names 
and concentrations of all compounds added, percent recoveries, and QC 
limits will be included. The RPDs for all MS and MSD analyses will be 
reported. 

u The matrix duplicate summary will report the RPDs for all matrix duplicate 
analyses. The QC limits for each compound or analyte will be listed. 

u The laboratory control sample (LCS) analysis summary will report the results 
of the analyses of LCSs. The QC limits for each compound or analyte will be 
included.  

                                                 
4 The term MDL includes other types of detection limits (DLs), such as estimated detection limit (EDL) 

values calculated for dioxin/furan congeners. 
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u The relative retention time summary will report the relative retention times 
for the primary and confirmational columns of each analyte detected in the 
samples, as appropriate. 

u The ion abundance ratio summary for samples analyzed by EPA method 
1613b will report computed ion abundance ratios compared to theoretical 
ratios listed in the applicable method. 

u Original data: Legible copies of the original data generated by the laboratory will 
be provided, including the following: 

u Sample extraction/digestion, preparation, and cleanup logs 

u Instrument specifications and analysis logs for all instruments used on days 
of calibration and analysis 

u Reconstructed ion chromatograms for all samples, standards, blanks, 
calibrations, spikes, replicates, and LCSs 

u Enhanced and unenhanced spectra of target compounds detected in field 
samples and method blanks, with associated best-match spectra and 
background-subtracted spectra, for all gas chromatography/mass 
spectrometry (GC/MS) analyses  

u Quantitation reports for each instrument used, including reports for all 
samples, blanks, calibrations, MSs/MSDs, laboratory replicates, and LCSs 
The contract laboratories for this project will submit data electronically, in 
EarthSoft EQuIS® standard four-file or EZ_EDD format. Guidelines for 
electronic data deliverables for chemical data are provided on the EarthSoft 
website, http://www.earthsoft.com/en/index.html, and additional 
information will be communicated to the laboratories by the project QA/QC 
coordinator or data manager. All electronic data submittals must be 
tab-delimited text files with all results, MDLs (as applicable), and RLs 
reported to the appropriate number of significant figures. If laboratory 
replicate analyses are conducted on a single submitted field sample, the 
laboratory sample identifier must distinguish among the replicate analyses. 

3.7.3 Data reduction 
Data reduction is the process by which original data (analytical measurements) are 
converted or reduced to a specified format or unit to facilitate analysis of the data. Data 
reduction requires that all aspects of sample preparation that could affect the test 
result—such as sample volume analyzed or dilutions required—be taken into account 
in the final result. It will be the laboratory analyst’s responsibility to reduce the data, 
which will be subjected to further review and reduction by the laboratory PM, the 
Windward TM, the QA/QC coordinator, and independent reviewers. The data will be 
generated in a format amenable to review and evaluation. Data reduction may be 
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performed manually or electronically. If performed electronically, all software used 
must be demonstrated to be true and free from unacceptable error. 

3.7.4 Data report 
A data report will be prepared documenting all activities associated with the collection, 
handling, and analysis of samples, as specified in Task 5 of the Work Plan (Windward 
and Integral 2017). At a minimum, the following information will be included in the 
data report: 

u Summary of all field activities, including descriptions of any deviations from the 
approved QAPP 

u Sampling locations reported in latitude and longitude to the nearest one-tenth of 
a second and in northing and easting to the nearest foot 

u In situ seep flow and water quality measurements during reconnaissance and the 
seep sampling event 

u Summary of the chemical data QA/QC review 

u Results from the analyses of field samples, included as summary tables in the 
main body of the report, data forms submitted by the laboratories, and cross-tab 
tables produced from Windward’s database  

u Copies of field logs and photographs (appendix) 

u Copies of COC forms (appendix) 

u Data validation report (appendix) 

Once the data report has been approved by EPA, a database export will be created from 
Windward’s database. The data will be exported in two formats: one that is compatible 
with Ecology’s EIM System, and one that is compatible with EPA’s Scribe database.  

3.7.5 Data storage and backup 
All electronic files related to the project will be stored on a secure server on 
Windward’s network. The server contents are backed up on an hourly basis, and a 
copy of the backup is uploaded nightly to a secure off-site facility. 
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4 Data Generation and Acquisition 

Seep samples will be collected, processed, and analyzed according to the procedures 
described in this section. In addition, QA/QC, instrument maintenance and 
calibration, non-direct measurement, and data management requirements are 
provided.  

4.1 SAMPLING DESIGN  
The sampling design currently includes a pre-screening of potential seep sampling 
locations, which were chosen using cleanup site information as well as available seep, 
sediment, and groundwater data prior to conducting a reconnaissance survey. A 
reconnaissance survey will further screen seeps to be sampled based on sampling 
location accessibility, flow rate, and conductivity. Any new seeps discovered during 
the reconnaissance survey will also be screened.  

4.1.1 Sampling locations 
In keeping with the approach summarized in Figure 2-1, three sources of information 
as well as best professional judgement were used to determine pre-screening seep 
sampling locations. These sources are listed below and discussed in the following 
subsections: 

u Existing seep data and cleanup site locations 

u Existing groundwater and surface sediment data 

u Reconnaissance survey data  

4.1.1.1 Existing seep data and cleanup site locations 
Existing seep data were reviewed to identify the locations of known and previously 
sampled seeps. From the LDW RI and Work Plan Task 2 dataset (Map 4-1), 122 known 
seeps were identified, 65 of which had already been sampled and were therefore 
screened out (Appendix D). Of the remaining 57 seeps, 12 11 were located adjacent to 
cleanup sites under or expected to be under an Agreed Order; these were screened 
out, leaving 45 46 seeps (Appendix D).   

4.1.1.2 Existing groundwater and surface sediment data  
The compiled groundwater data were reviewed, and existing groundwater data from 
wells in the vicinity of 13 of the remaining 45 46 seeps were identified (Maps 4-2a,b,c). 
These data were evaluated for sufficiency. Groundwater data from wells near 8 10 of 
the 13 seeps were not sufficient (i.e., did not include enough analytes or had elevated 
polychlorinated biphenyl [PCB] detection limits [DLs]; Appendix E) to screen out the 
corresponding seeps, whereas groundwater data from wells near 5 3 of the 13 seeps 
were sufficient to screen out the groundwater pathway from a source control 
perspective.  
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As part of the screening assessment, existing sediment data were evaluated near seep 
locations to ensure the sufficiency of adjacent groundwater data. In particular, 
sediment data were included in the groundwater screen for two reasons: 

u If the groundwater analyte list did not include the full list of chemicals with 
sediment remedial action levels (RALs), the sediment data were reviewed to 
ensure that no sediment RAL exceedances are present in that area for those 
chemicals. 

u If a chemical had “an elevated” concentration in groundwater relative to a 
highly conservative benchmark,5 the sediment data was used to assess whether 
RAL exceedances for that chemical are present in the vicinity of the seep. For 
screening purposes only, Washington State marine chronic water quality criteria 
(WQC) were used as the conservative benchmark. 

The results of groundwater and sediment data screening step are presented in 
Table 4-1. Each of the 43 seeps remaining will be included in the reconnaissance 
survey being conducted to determine which seeps should be sampled for the full 
analyte list. Also, wWhere two or more seeps are located close to each other (i.e., 
within 0.2  river miles [RM] of each other) and also drain the same upland property or 
drain nearby residential properties or bridge, the seeps will be included inresults of 
the reconnaissance survey as a will be discussed with EPA and Ecology to assess 
which of the seeps can be grouped to represent an area (e.g., only one of two nearby 
seeps sampled), and which should be sampled individually. Potential groupings are 
included in Table 4-1 for reference.group. Of these group seeps , the individual seep 
with the highest flow rate will be selected for sampling (assuming it meets all other 
criteria for sampling). 

The results of groundwater and sediment data screening step are presented in Table 4
1. 

 

 

 

 

                                                 
5 There are no established groundwater criteria for sediment recontamination above the RALs.; for 

screening purposes only, Washington State marine chronic water quality criteria were used as a highly 
conservative threshold. 
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The conventional parameters will be measured in seep water collected in a glass 
beaker in the field using a multi-parameter water quality meter.  The water collection 
method will be based on best professional judgment in the field based on flow rate 
and substrate type. Potential methods of water collection, as described in more detail 
in Section 4.2.2, include: 

u Placement of a glass funnel under the flow of an actively flowing seep from a 
moderately to steeply sloping embankment 

u Excavation of a pit and placement of a stainless steel bowl that is allowed to fill 
with seep water (to be used for seeps from which water cannot be collected 
directly under the flow)  

u Placement of Teflon™ sheeting to direct flow to a stainless steel bowl (to be used 
for low to moderately flowing seeps) 

Seep survey observations and measurements will be recorded on the seep 
reconnaissance survey forms (Appendix B, forms A through C). At least two 
photographs will be taken of each seep. 

The results of the reconnaissance survey will be briefly summarized in a spreadsheet 
and emailed to EPA for EPA approval; maps, notes, and photographs will also be 
provided.; iIf needed, a meeting will be held to agree upon which seep locations will 
be sampled for chemical analysis. In addition, EPA oversight staff may be present 
during the reconnaissance to aid in decision making. All results will be summarized in 
the data report.  

4.1.3 Analytes 
Seep samples collected for chemical analysis will be filtered and analyzed for the 
analyte list discussed in Section 4.4.2, . Samples from a subset of the seeps will not be 
analyzed for dioxins/furans (Map 4-4). Samples from these seeps will be archived for 
potential analysis of dioxins/furans following a review of the surface sediment and 
bank data collected nearby. The 19 seeps that will be initially analyzed for 
dioxins/furans are SP-01, SP-24, SP-40, SP-42, SP-51, SP-57, SP-58, SP-59, SP-63, SP-65, 
SP-66, SP-67, SP-68, SP-70, SP-72, SP-77, SP-78, SP-79, and SP-81. 

The seeps that will not be except for a subset of the seeps that will not initially be 
analyzed for dioxins/furans were identified based on the existing surface sediment 
dioxin/furan toxic equivalent (TEQ) values in the vicinity of the seeps. This subset 
was identified because the sSeeps in areas characterized by surface sediments with 
TEQs  in these discharge areas has <less than 5 ng/kg ng/kg dioxin/furan toxic 
equivalence (TEQ), far less than the RAL of 25 ng/kg (Map 4 4) will be archived for 
potential dioxin/furan analysis if pentachlorophenol is detected in nearby bank 
samples, or if the dioxin/furan TEQ is greater than the RAL (25 ng/kg) in nearby 
sediment (Map 4-4).  
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Pending review of the bank and sediment data to be collected this field season, sSeep 
samples collected upstream of RM 4.4 and in RM 2.5 to RM 2.7 and RM 2.9 to RM 3.9 
will not be analyzed for dioxins/furans.will be filtered and archived for potential 
analysis of dioxins/furans. The decision whether to analyze any of these archived 
samples for dioxins/furans will be made in consultation with EPA following the data 
review.  

4.2 SAMPLE IDENTIFICATION AND SAMPLING METHODS  
Sample identification and field sampling will be performed following the protocols 
described in this section. Contingencies may arise during field activities that require 
modification of the general procedures outlined herein. Such modifications will be 
made at the discretion of the FC after consultation with the Windward TM and PM, 
and the EPA representative in the field, if applicable. LDWG and EPA will be 
consulted if significant deviations from the sampling design are required. All 
modifications will be recorded in the protocol modification form (Appendix B). 

4.2.1 Sample identification 
Unique alphanumeric IDs will be assigned to each seep sample and recorded on the 
seep collection form (Appendix B).  

The sample ID will include the following:  

u Project area ID (i.e., LDW) and two-digit year 

u Sample type (i.e., SP for seep) 

u Sample location ID (Table 4-2)7 

For example, the seep sample collected from location SP-30 will be identified as 
LDW18-SP-30.  

All relevant information for each sample—including ID, date, time, and location—will 
be recorded on the seep collection form (Appendix B) and included as an appendix in 
the data report.  

4.2.2 Seep sampling methods  
The seep water sampling method will be determined in the field based on the location 
of the seep, the observed flow rate and the substrate conditions. A seep collection form 
(Appendix B) will be completed for each seep location. At least two photographs will 
be taken of each seep.  

Prior to collecting each seep sample for chemical analysis, as described below, water 
quality parameters—temperature, conductivity, turbidity, pH, and DO—will be 

                                                 
7 Note that any newly identified seeps will be given a new seep location ID, and coordinates will be 

recorded in the field notes. 
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recorded again using a multi-parameter water quality meter. Salinity values will be 
calculated8 from the measured conductivity and temperature.  

4.2.2.1  Seep originating from shoreline embankment 
If a seep originates from a moderate or steep shoreline embankment and has turbidity 
≤ 25 nephelometric turbidity unit (NTU),9 seep water will be collected by diverting 
flow through a pre-cleaned glass funnel and Masterflex® platinum-cured silicone 
tubing into a glass beaker for measurement of conventionals using the water quality 
meter. If the seep meets the conductivity criterion, then sample bottle will be filled 
directly (Figure 4-4). If turbidity is > 25 NTU, the sample will be allowed to settle in 
the stainless steel bowl for approximately 5 minutes prior to its transfer to sample 
bottles.  

                                                 
8 Salinity is determined from conductivity and temperature measurement. Calculation is based on 

algorithms in Standard Methods (SM). 
9 The threshold of 25 NTU is based on best professional judgement. A turbidity benchmark value of 25 

NTU is used in the current Industrial Stormwater General Permit (Ecology 2014). Additionally, water 
with turbidity of 25 NTU looks clear.  
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Figure 4-4. Seep sampling methods 

4.2.2.2  Seep originating from mudflat 
If a seep originates from an exposed mudflat, samples will be collected by diverting 
the seep water across pre-cleaned Teflon™ sheeting that is placed downgradient of the 
origin of the seep. The flow will be diverted into a pre-cleaned stainless steel bowl 
(Figure 4-4). Seep water will be transferred from the bowl to a glass beaker using a 
pre-cleaned stainless steel ladle for the measurement of conventional parameters using 
the water quality meter. If the seep water meets the conductivity criterion, sample 
bottles for chemistry analyses will also be filled using the ladle. If turbidity is > 25 
NTU, the sample will be allowed to settle in the stainless steel bowl for approximately 
5 minutes prior to transfer. 

4.2.2.3  Sample collection contingencies 
If seep flow is lower than anticipated on the day of sampling or if there is no flow, 
bottles that can be filled within one hour will be filled, and the field crew will return 
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one additional time during the sampling event (including the backup dates) at a 
different tidale elevation to attempt sampling. If the full volume required for all 
analyses cannot be collected, analyte priorities will be discussed with EPA and 
Ecology on a seep-by-seep basis. If the flow rate is still insufficient, nearby seeps will 
be assessed to determine if they meet the criteria and can serve as representative seeps 
for the property. If no nearby seeps are available, EPA will be notified that seep water 
cannot be sampled at this location. 

4.2.3 Field equipment 
The items needed in the field for the chemical sampling of seep water are listed below. 
The FC will check that all equipment is available and in working order each day 
before sampling personnel go into the field. A rugged laptop computer complete with 
navigation software will accompany the FC at all times. 
 

u QAPP 

u Field sample collection forms 

u Field notebooks (Rite in the Rain®) 

u COC forms  

u Pens, pencils, Sharpies®  

u GPS (w/extra batteries) 

u Digital camera  

u Cellular phone  

u Alconox® detergent and scrub brush  

u Coolers  

u Ice (wet and/or dry) 

u LDW maps including property 
boundaries  

u Seep location coordinates  

u Property access notification letters  

u Plywood  

u Squirt bottle with distilled water  

u Bucket for decontamination  

u Distilled water  

u Glass funnels  

u Teflon™ sheeting and Masterflex® 
platinum-cured silicon tubing  

u Peristaltic pumps 

u Stainless steel ladles 

u Flexible Teflon™ sheeting 

u Hydrolab 

u Extra membranes for Hydrolab DO 
probe 

u Gloves 

u Field notes from reconnaissance 
survey for seep locations 

u Rubber boots 

u Raingear 

u Waders 

u Stopwatch 

u Reverse osmosis water 

u Stainless steel bowls and glass beakers 

u Pre-cleaned sample bottles 
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Seep samples will be collected for all analyses at each seep if sufficient flow exists10 
(see Section 4.4.2). Sevenix bottles will be filled at each seep for chemical analysis (see 
Section 4.5.6): one 250-mL amber glass bottle, one 500-mL high density polyethylene 
(HDPE) bottle, two 500-mL amber glass bottles, one 250-mL HDPE bottle, and twoone 
1-L amber glass bottles. 

Samples for metals analysis will be handled following clean hands-dirty hands 
procedures. Samples collected for metals and organic analyses will be filtered and 
preserved as appropriate in the laboratory,11 as discussed in Section 4.4.1.  

4.3 SAMPLE HANDLING AND CUSTODY REQUIREMENTS 
Sample custody is a critical aspect of environmental investigations. Sample possession 
and handling must be traceable from the time of sample collection, through laboratory 
and data analyses, to delivery of the sample results to the recipient. Procedures to be 
followed for sample handling, custody, and shipping are detailed in this section. In 
addition, procedures for decontamination of equipment and disposal of 
field-generated waste are described. 

4.3.1 Sample handling procedures 
At each laboratory, a unique sample identifier (termed either project ID or laboratory 
ID) will be assigned to each sample. The laboratory will ensure that a sample tracking 
record follows each sample through all stages of laboratory processing. The sample 
tracking record must contain, at a minimum, the names/initials of individuals 
responsible for performing the analyses, dates of sample extraction/preparation and 
analysis, and types of analyses being performed. 

The FC will be responsible for reviewing seep sample information recorded on field 
collection forms (Appendix B), and will correct any improperly recorded information. 
Samples will be double bagged and immediately stored in coolers with wet ice. 
Sample labels will contain the project number, sampling personnel, date, time, and 
sample ID. Pertinent information about the sample, including its collection location, 
will be traceable through the sample label. A complete sample label will be affixed to 
each individual sample bottle. Labels will be filled out as completely as possible prior 
to each sampling event. 

Samples will be placed on ice after collection and for transport to the laboratories. 
Sample packaging and transport information is summarized in Section 4.3.3. 

                                                 
10 In the event that seep volume is less than the minimum requirement, EPA will be consulted to 

determine the analytical priority for the specific seep location. 
11 Samples will be filtered in the laboratory as soon as possible following collection. Laboratory filtration 

under clean, controlled conditions greatly reduces the risk of sample contamination during filtration. 
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4.3.2 Sample custody procedures 
Samples are considered to be in custody if they are: 1) in the custodian's possession or 
view; 2) in a secured place (under lock) with restricted access; or 3) in a container and 
secured with an official seal(s) such that the sample cannot be reached without 
breaking the seal(s). Custody procedures, described below, will be used for all samples 
throughout the collection, transportation, and analytical processes, and for all data 
and data documentation, whether in hard copy or electronic format. Custody 
procedures will be initiated during sample collection.  

A COC form will accompany all samples to the analytical laboratory. Each person who 
has custody of the samples will sign the COC form and ensure that the samples are not 
left unattended unless properly secured. Minimum documentation of sample handling 
and custody will include: 

u Sample collection location, project name, and unique sample ID 

u Sample collection date and time 

u Any special notations on sample characteristics or problems 

u Name of the person who initially collected the sample 

u Date sample was sent to the laboratory 

u Shipping company name and waybill number 

In the field, the FC will be responsible for all sample tracking and custody procedures. 
The FC will also be responsible for final sample inventory, and will maintain sample 
custody documentation. The FC or a designee will complete COC forms prior to 
removing samples from the sampling area. At the end of each day, and prior to sample 
transport to the laboratories, COC entries will be made for all samples. Information on 
the sample labels will be checked against sample log entries, and sample tracking 
forms and samples will be recounted. COC forms, which will accompany all samples, 
will be signed at each point of transfer. Copies of all COC forms will be retained and 
included as appendices to QA/QC reports and data reports. Samples will be shipped 
in sealed coolers. 

The laboratories will ensure that COC forms are properly signed upon receipt of the 
samples, and will note any questions or observations concerning sample integrity on 
the COC forms. The laboratories will contact the FC and project QA/QC coordinator 
immediately if discrepancies are discovered between the COC forms and the sample 
shipment upon receipt. 

4.3.3 Shipping requirements 
Samples for analysis at ARI will be transported directly by field staff, and samples for 
analysis at Axys will be transported via courier. Prior to shipping, containers with 
samples will be wrapped in bubble wrap and securely packed inside a cooler with ice 
packs. The original signed COC forms will be placed in a sealed plastic bag and taped 
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to the inside lid of the cooler. Fiber tape will be wrapped completely around the 
cooler. On each side of the cooler, a This Side Up arrow label will be attached; a Handle 
with Care label will be attached to the top of the cooler, and the cooler will be sealed 
with a custody seal in two locations. 

The temperature inside the cooler(s) containing the seep samples will be checked by 
the laboratory upon receipt of the samples. The laboratory will specifically note any 
coolers that do not contain ice packs, or that are not sufficiently cold (≤ 4 ± 2°C≤ 6°C) 
upon receipt. All samples will be handled so as to prevent contamination or sample 
loss. Any remaining sample following analysis will be disposed of upon receipt of 
written notification by the Windward PM. Water sample holding times will vary by 
analysis, as summarized in Section 4.4.2.  

4.3.4 Decontamination procedures 
Water sampling requires strict measures to prevent sample contamination. Sources of 
extraneous contamination can include sampling gear, dust, ice chests, and ice used for 
cooling. All potential sources of contamination in the field will be identified by the FC, 
and appropriate steps will be taken to minimize or eliminate contamination. Ice chests 
will be scrubbed clean with Alconox® detergent and rinsed with distilled water after 
use to prevent potential cross contamination. To avoid contamination from melting 
ice, wet ice will be placed in separate plastic bags. Dedicated Teflon™ sheeting, 
Masterflex® platinum-cured tubing, and funnels will be cleaned by the laboratory 
prior to sampling. Between each sampling location, the field team will clean all non-
dedicated sampling equipment with Alconox® phosphate-free detergent, rinse it with 
deionized water, and rinse it with site water.  

4.3.5 Field-generated waste disposal 
Excess sample water, generated equipment rinsates, and decontamination water12 will 
be returned to each sampling location after sampling has been completed for that 
location. All disposable sampling materials and personal protective equipment (PPE) 
used in sample processing, such as disposable coveralls, gloves, and paper towels, will 
be placed in heavyweight garbage bags or other appropriate containers. Disposable 
supplies will be removed from the site by sampling personnel and placed in a 
standard refuse container for disposal as solid waste. 

4.4 LABORATORY METHODS 
Laboratories will meet the sample handling requirements and follow the procedures 
described in this section. In addition, analytical methods and data quality indicator 
(DQI) criteria are provided herein. 

                                                 
12 Because decontamination water is an Alconox® water solution that is phosphate free, it can be 

returned to the sampling location for disposal.  
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4.4.1 Laboratory sample handling 
Samples will be packed in coolers and held at ≤ 4 ± 2°C≤ 6°C. Samples for ARI will be 
directly delivered to the laboratory by field staff. Samples for Axys will be delivered 
via courier service.  

Each sample will be filtered at its respective laboratory. Laboratory filtration will be 
performed for three reasons:  

1) Filtration will remove any sediment that is entrained in the seep sample during 
sampling. 

2) The dissolved phase is the mobile phase for groundwater chemical transport 
and is thus more relevant for source control.  

3) Collecting both total and dissolved samples would require significantly more 
volume than the field crew will have time to collect at lower-volume seeps. 

Filtration will be performed in the laboratory to reduce risk of contamination. Samples 
for dioxin/furan analyses will be filtered by Axys upon receipt. All other samples will 
be filtered at ARI after samples have been received and before preservatives are 
added. Samples for semivolatile organic compounds (SVOCs), polychlorinated 
biphenyl (PCB) Aroclors, polycyclic aromatic hydrocarbons (PAHs), and 
organochlorine pesticide analyses will be filtered through a 1-µm glass fiber filter to 
remove any non-colloidal particles greater than 1 µm that may have been introduced 
into the seep water by the sampling method. Samples for metals (including mercury) 
analyses will be filtered using a 0.45-µm polyvinylidene difluoride filter to represent 
the dissolved fraction.  

4.4.2 Analytical methods 
Chemical analysis of the seep samples will be conducted at ARI and Axys (Table 4-3). 
All analyses will be performed on the dissolved fraction of the seep water. Analytical 
methods and laboratory sample handling requirements for all measurement 
parameters are presented in Table 4-4.  
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All sThe seep samples will be analyzed for dissolved the analytes included in ROD 
Tables 19 and 20,13 with the exception of dioxin/furans, which will be initially 
analyzed in a subset of the seeps.14 An archive sample will be collected for each seep. 
This 1-L sample will be filtered upon receipt by the laboratory, and will be used in the 
following ways:  subset of samples (Section 4.1) will not be analyzed for 
dioxin/furans.  

u Samples to be analyzed initially for dioxins/furans will be co-extracted for 
dioxins/furans and PCB congeners; part of the extract will be analyzed for 
dioxins/furans, and part of the extract will be archived for potential PCB 
congener analysis if needed.  

u Samples that are not being analyzed initially for dioxins/furans will be archived; 
these samples could be used for analysis of dioxins/furans, PCB congeners, or 
both. 

u Based on the PCB Aroclor RLs achieved for each of the seep samples, PCB 
congeners will be analyzed for a seep if PCB Aroclors are not detected and the 
RL is greater than 39 ng/L.15 

u Based on the sediment and bank data screen, additional dioxin/furan analyses 
may be conducted based on the data review and analysis criteria. 

RL goals for all individual analytes are listed in Appendix C. The RL goals will be 
sufficient to obtain results below Washington State marine chronic water quality 
standards, except for pentachorophenol. The water quality standards are provided 
(Appendix C) only to demonstrate method sensitivity. Study goals do not include 
comparison of seep results to water quality standards. The RL values represent the 
lowest concentrations at which the laboratory can quantitatively measure and report 
results obtained using the methods listed in Table 4-4.  

4.5 ANALYTICAL DATA QUALITY OBJECTIVE AND CRITERIA 
The analytical data quality objective (DQO) for seep samples is to develop and 
implement procedures that will ensure the collection of representative data of known, 
acceptable, and defensible quality. Parameters used to assess data quality are 
precision, accuracy, representativeness, comparability, completeness, and sensitivity. 

                                                 
13 Analytes in ROD Tables 19 (titled Cleanup levels for PCBs, arsenic, cPAHs, and dioxins/furans in sediment 

for human health and ecological COCs [RAOs 1, 2, and 4]) and 20 (titled Sediment cleanup levels for ecological 
[benthic invertebrate] COCs for RAO 3) include metals, PAHs, SVOCs, PCBs, and dioxins/furans. 
Individual analytes are listed in Table 4-3. 

14 Analytes in ROD Tables 19 (titled Cleanup levels for PCBs, arsenic, cPAHs, and dioxins/furans in sediment 
for human health and ecological COCs [RAOs 1, 2, and 4]) and 20 (titled Sediment cleanup levels for ecological 
[benthic invertebrate] COCs for RAO 3) include metals, PAHs, SVOCs, PCBs, and dioxins/furans. 
Individual analytes are listed in Table 4 3. 

15 Ecology (2016) estimates 39 ng/L PCBs for the protection of sediment. 
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These parameters are discussed in the following sections, and specific DQIs are 
presented in Section 4.5.6. 

4.5.1 Precision 
Precision is the measure of reproducibility among individual measurements of the 
same property, usually under similar conditions, such as multiple measurements of 
the same sample. Precision is assessed by performing multiple analyses on a sample; it 
is expressed as a RPD when duplicate analyses are performed, and as a %RSD when 
more than two analyses are performed on the same sample (e.g., triplicates). Precision 
is assessed by laboratory duplicate analyses (e.g., duplicate samples, MSDs, and LCS 
duplicates) for all parameters. Precision measurements can be affected by the nearness 
of a chemical concentration to the DL, whereby the percent error (expressed as either 
%RSD or RPD) increases. The DQI for precision varies depending on the analyte 
(Section 4.5.6). The equations used to express precision are as follows: 
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  Equation 1b 

D = sample concentration 
Dave = average sample concentration 
n = number of samples 
SD = standard deviation 

4.5.2 Accuracy 
Accuracy is an expression of the degree to which a measured or computed value 
represents the true value. Accuracy may be expressed as a percentage recovery for MS 
and LCS analyses. The DQI for accuracy varies depending on the analyte 
(Section 4.5.6). The equation used to express accuracy for spiked samples is as follows: 

Percent recovery= spiked sample results - unspiked sample results
amount of spike added

 ×100 Equation 2 

4.5.3 Representativeness 
Representativeness is an expression of the degree to which data accurately and 
precisely represent an environmental condition. The sampling approach was designed 
to address the specific objectives described in Section 2.1. Assuming those objectives 
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per analytical batch as specified in Table 4-8. A SDG is defined as no more than 
20 samples, or those samples received at the laboratory within a 2-week period. 
Although a SDG may span two weeks, all holding times specific to each analytical 
method will be met for each sample in the SDG.
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4.6.2.2 Laboratory quality control samples 
The analyst will review the results of the QC analyses from each sample group 
immediately after a sample group has been analyzed. The QC sample results will then 
be evaluated to determine whether control limits have been exceeded.  

If control limits have been exceeded, then appropriate corrective action—such as 
recalibration followed by reprocessing of the affected samples—must be initiated before 
a subsequent group of samples is processed. The project QA/QC coordinator must be 
contacted immediately by the laboratory PM if satisfactory corrective action to achieve 
the DQIs outlined in this QAPP is not possible. All laboratory corrective action reports 
relevant to the analysis of project samples must be included in the data deliverable 
packages. 

All primary chemical standards and standard solutions used in this project will be 
traceable to the National Institute of Standards and Technology (NIST), Environmental 
Resource Associates, National Research Council of Canada, or other documented, 
reliable, commercial sources. To determine their accuracy, standards will be validated 
by comparing them to independent standards. Laboratory QC standards are verified in 
various ways: second-source calibration verifications (i.e., same standard, two different 
vendors) are analyzed to verify initial calibrations; new working standard mixes 
(e.g., calibrations, spikes, etc.) are verified against the results of the original solution and 
must be within 10% of the true value; and newly purchased standards are verified 
against current data. Any impurities found in the standard will be documented.  

The following sections summarize the procedures that will be used to assess data 
quality throughout sample analysis. Table 4-8 summarizes the QC procedures to be 
performed by the laboratories, as well as the associated control limits for precision and 
accuracy. 

Method Blanks 

Method blanks are analyzed to assess possible laboratory contamination at all stages of 
sample preparation and analysis. A minimum of one method blank will be analyzed for 
each SDG or for every 20 samples, whichever is more frequent. 

Laboratory Control Samples 

LCSs are prepared from a clean matrix using the same process used for the project 
samples that are spiked with known amounts of the target compounds. The recoveries 
of the compounds are used as a measure of the accuracy of the test methods.  

Laboratory Replicate Samples 

Laboratory replicate samples provide information on the precision of the analysis, and 
are useful in assessing potential sample heterogeneity and matrix effects. Laboratory 
replicates are subsamples of the original sample that are prepared and analyzed as 
separate samples, assuming sufficient sample matrix is available. A minimum of 



 

 

 
DRAFT FINAL 

Seep QAPP 
January 25, 2018 

 48 
 

1 laboratory replicate sample will be analyzed for each SDG or for every 20 samples, 
whichever is more frequent, for inorganic and conventional parameters. 

Matrix Spikes and Matrix Spike Duplicates 

The analysis of MS samples provides information on the extraction efficiency of the 
method on the sample matrix. By performing MSD analyses, information on the 
precision of the method is also provided for organic analyses. For organic analyses, a 
minimum of 1 MS/MSD pair will be analyzed for each SDG or for every 20 samples, 
whichever is more frequent, when sufficient sample volume is available, with the 
exception of dioxins/furans. For inorganic analyses (i.e., metals), a minimum of one MS 
sample will be analyzed for each SDG, when sufficient sample volume is available. 

Surrogate Spikes 

All project samples analyzed for organic compounds will be spiked with appropriate 
surrogate compounds, as defined in the analytical methods. Surrogate recoveries will be 
reported by the laboratories; however, no sample results will be corrected for recovery 
using these values.  

Isotope Dilution Quantitation 

All project samples analyzed for dioxin/furan congeners will be spiked with a known 
amount of surrogate compounds, as defined in the analytical methods. The labeled 
surrogate compounds will respond similarly to the effects of extraction, concentration, 
and GC. Data will be corrected for the recovery of the surrogates used for 
quantification.  

Internal Standard Spikes 

Internal standards may be used for calibrating and quantifying organic compounds and 
metals using MSs. If internal standards are required by the method, all calibration, QC, 
and project samples will be spiked with the same concentration of the selected internal 
standard(s). Internal standard recoveries and retention times must be within method 
and laboratory criteria. 

4.7 INSTRUMENT/EQUIPMENT TESTING, INSPECTION, AND MAINTENANCE 
Prior to each field event, measures will be taken to test, inspect, and maintain all field 
equipment. All equipment used, including the multi-parameter water quality meter, 
differential GPS unit, and digital camera, will be tested for accuracy before leaving for 
the field event. 

The FC will be responsible for overseeing the testing, inspection, and maintenance of all 
field equipment. The laboratory PM will be responsible for ensuring laboratory 
equipment testing, inspection, and maintenance requirements are met. The methods to 
be used in calibrating the analytical instrumentation are described in the following 
section. 
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4.8 INSTRUMENT/EQUIPMENT CALIBRATION AND FREQUENCY 
Multipoint initial calibration will be performed on each analytical instrument at the 
start of the project, after each major interruption to the instrument, and when any 
continuing calibration does not meet the specified criteria. The number of points used in 
the initial calibration is defined in the relevant analytical method. Continuing 
calibrations will be performed daily for organic analyses, every 10 samples for inorganic 
analyses, and with every sample batch for conventional parameters to ensure proper 
instrument performance. 

Calibration of analytical equipment used for chemical analyses includes the use of 
instrument blanks or continuing calibration blanks, which provide information on the 
stability of the baseline established. Continuing calibration blanks will be analyzed 
immediately after the continuing calibration verification, at a frequency of 1 blank for 
every 10 samples analyzed for inorganic analyses and 1 blank every 12 hours for 
organic analyses. If the continuing calibration does not meet the specified criteria, the 
analysis must stop. Analysis may resume after corrective actions have been taken to 
meet the method specifications. All project samples analyzed by an instrument found to 
be out of compliance must be reanalyzed. 

The multi-parameter water quality meter will be used to collect in situ water quality 
data at each sampling location and associated with each seep sample, as outlined in this 
QAPP. All sensors, except those for temperature, require calibration to ensure high 
performance. The meter will be calibrated daily to ensure that the sensors meet the 
manufacturer’s accuracy specifications for conductivity, DO, pH, and turbidity.  

A Trimble© SPS461 or similar GPS receiver unit will be employed for the various 
sampling methods outlined in this QAPP. The GPS receiver will be calibrated daily to 
ensure that it is accurately recording positions from known benchmarks and 
functioning within the individual unit’s factory specifications. 

4.9 INSPECTION/ACCEPTANCE OF SUPPLIES AND CONSUMABLES 
The FC will gather and check field supplies daily for satisfactory conditions before each 
field event. Batteries used in the digital camera will be checked daily and recharged as 
necessary. Supplies and consumables for the field sampling effort will be inspected 
upon delivery and accepted if the condition of the supplies is satisfactory. 

4.10 DATA MANAGEMENT  
All field data will be recorded on field forms, which the FC will check for missing 
information at the end of each field day and amend as necessary. A QC check will be 
done to ensure that all data have been transferred accurately from the field forms to the 
database. Field forms will be archived in the Windward library. 

The analytical laboratories are required to submit data in an electronic format, as 
described in Section 3.7.2. The laboratory PM will contact the project QA/QC 
coordinator prior to data delivery to discuss specific format requirements. 
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A library of routines will be used to translate typical electronic output from laboratory 
analytical systems and to generate data analysis reports. The use of automated routines 
will ensure that all data are consistently converted to the desired data structures, and 
that operator time is kept to a minimum. In addition, routines and methods for quality 
checks will be used to ensure that such translations are correctly applied. 

Written documentation will be used to clarify how field and analytical laboratory 
duplicates and QA/QC samples were recorded in the data tables, and to provide 
explanations of other issues that may arise. The data management task will include 
keeping accurate records of field and laboratory QA/QC samples so that project team 
members who use the data will have appropriate documentation. All data management 
files will be secured on the Windward network. Data management procedures outlined 
in Appendix C of the Work Plan will be followed (Windward and Integral 2017). 
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5 Assessment and Oversight 

5.1 COMPLIANCE ASSESSMENTS AND RESPONSE ACTIONS 
EPA or its designees may observe field activities during each sampling event, as 
needed. If situations arise wherein there is a significant inability to follow the QAPP 
methods precisely, the Windward PM will determine the appropriate actions and 
consult EPA (or its designee). 

5.1.1 Compliance assessments 
Laboratory and field performance assessments will consist of on-site reviews 
conducted by EPA of QA systems and equipment for sampling, calibration, and 
measurement. EPA personnel may conduct a laboratory audit prior to sample 
analysis. Any pertinent laboratory audit reports will be made available to the project 
QA/QC coordinator upon request. Analytical laboratories will be required to have 
written procedures addressing internal QA/QC. All laboratories and QA/QC 
coordinators will be required to ensure that all personnel engaged in sampling and 
analysis tasks have appropriate training. 

5.1.2 Response actions for field sampling 
The FC, or a designee, will be responsible for correcting equipment malfunctions 
throughout field sampling, and for resolving situations in the field that may result in 
nonconformance or noncompliance with this QAPP. All corrective measures will be 
immediately documented in the field logbook, and protocol modification forms will be 
completed. 

5.1.3 Corrective action for laboratory analyses 
Analytical laboratories will be required to comply with their current written standard 
operating procedures, laboratory QA plan, and analytical methods. All laboratory 
personnel will be responsible for reporting problems that may compromise the quality 
of the data. The analysts will identify and correct any anomalies before continuing 
with sample analysis. The laboratory PMs will be responsible for ensuring that 
appropriate corrective actions are initiated as required for conformance with this 
QAPP.  

The project QA/QC coordinator will be notified immediately if any QC sample 
exceeds the DQIs outlined in this QAPP (Table 4-6) and the exceedance cannot be 
resolved through standard corrective action procedures. A description of the anomaly, 
the steps taken to identify and correct the anomaly, and the treatment of the relevant 
sample batch (i.e., recalculation, reanalysis, and re-extraction) will be submitted with 
the data package using the case narrative or corrective action form. 
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5.2 REPORTS TO MANAGEMENT 
The FC will prepare a summary email for submittal to LDWG and EPA following each 
sampling day. The project QA/QC coordinator will prepare progress reports for 
submittal by email to LDWG and EPA on the following occasions: 1) after sampling 
has been completed and samples have been submitted for analysis, 2) when 
information is received from the laboratory, and 3) when analyses are complete. The 
status of the samples and analyses will be indicated, with emphasis on any deviations 
from this QAPP. A data report will be written after validated data are available, as 
described in Section 2.2. 
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6 Data Validation and Usability 

6.1 DATA VALIDATION 
The data validation process will begin in the laboratory with the review and 
evaluation of data by supervisory personnel or QA specialists. The laboratory analyst 
will be responsible for ensuring that the analytical data are correct and complete, that 
appropriate procedures have been followed, and that QC results are within acceptable 
limits. The project QA/QC coordinator will be responsible for ensuring that all 
analyses performed by the laboratories are correct, properly documented, and 
complete, and that they satisfy the analytical DQOs specified in this QAPP. 

Data will not be considered final until validated. Data validation will be conducted 
following EPA guidance (EPA 2014a, 2016a, b, c).  

Independent third-party data review and summary validation of the analytical 
chemistry data will be conducted by EcoChem or a suitable alternative. All data will 
undergo validation, and a minimum of 10% or one SDG will undergo full data 
validation. Full data validation parameters will include: 

u QC analysis frequencies 

u Analysis holding times 

u Laboratory blank contamination 

u Instrument calibration 

u Surrogate recoveries 

u LCS recoveries 

u MS recoveries 

u MS/MSD RPDs 

u Compound identifications—verification of raw data with the reported results 
(10% of analytes) 

u Compound quantitations—verification of calculations and RLs (10% of analytes) 

u Instrument performance check (tune) ion abundances 

u Internal standard areas and retention time shifts 

u Ion abundance ratio compared to theoretical ratios for samples analyzed by EPA 
method 1613b 

If no discrepancies are found between reported results and raw data in the dataset that 
undergoes full data validation, then a summary validation of the rest of the data can 
proceed using all of the QC forms submitted in the laboratory data package. QA 
review of the seep chemistry data will be performed in accordance with the QA 
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requirements of the project, the technical specifications of the analytical methods 
indicated in Table 4-6, and EPA guidance for organic and inorganic data review (EPA 
2016b, c). The EPA PM may have EPA peer review the third-party validation or 
perform data assessment/validation on a percentage of the data. 

All discrepancies and requests for additional, corrected data will be discussed with the 
laboratories prior to issuance of the formal data validation report. The project QA/QC 
coordinator will be informed of all contacts with the laboratories during data 
validation. Review procedures used and findings made during data validation will be 
documented on worksheets. The data validator will prepare a data validation report 
that will summarize QC results, qualifiers, and possible data limitations. This data 
validation report will be appended to the data report. Only validated data with 
appropriate qualifiers will be released for general use. 

6.2 RECONCILIATION WITH DATA QUALITY OBJECTIVES 
Data QA will be conducted by the project QA/QC coordinator in accordance with 
EPA guidelines (EPA 2016b, c). The results of the third-party independent review and 
validation will be reviewed, and cases wherein the project DQOs were not met will be 
identified. The usability of the data will be determined in terms of the magnitude of 
the DQO exceedance. 
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